The occupation of the lumberjack is known to demand an exceptionally high expenditure of energy (Tigerstedt, Karvonen & Turpeinen, 1954). In former days, the diet at the workers' camps was often unbalanced, owing to difficulties of transport, lack of adequate storage for vegetables, and poor organization. Scurvy was not uncommon (Tigerstedt, 1900). Such handicaps are no longer important; the lumberjacks have had an opportunity to develop their diets according to their needs and wishes. However, the type and amount of the physical work has remained very much the same. Even mechanization-such as the introduction of motor saws, tractors and lorrieshas not eliminated heavy manual labour from forest work.
It is known from previous studies that fat is particularly important in the lumberjack's diet. This is understandable, since fat is the most concentrated source of calories; at the very high energy-expenditure levels, it would be physically difficult to eat sufficient volumes of foods with low calorie value. During recent years, increasing attention has been paid to diets rich in fats as a cause of high serum-cholesterol levels and, eventually, of atherosclerosis. Physical activity, on the other hand, has been shown in short-term experiments to prevent the cholesterogenic action of dietary fat (Keys, Anderson & Mickelsen, 1956; Taylor, Anderson & Keys, 1957) . In some groups of men doing heavy physical work the serum cholesterol is lower than in the more sedentary members of the same population, but in other populations and age classes there has been no difference (Keys, Fidanza & The purpose of the study described here was to obtain information on the diet and, at the same time, on the serum-cholesterol level of lumberjacks actively engaged in forest work. For comparison, a series of cholesterol determinations was also made among less active men in the same region. The results are compared with those of previous dietary and cholesterol studies.
E X P E R I M E N T A L
Subjects. Five camps of lumberjacks in Ilomantsi, in eastern Finland, were studied during the winter of 1959. Four of them were owned by a large timber firm, one by the State Forest Administration. From fifteen to fifty men worked in each camp. Most of them were cutting timber, others were horsemen, lorry drivers and foremen.
The age range was from 15 to 66 years.
Diet.
T h e men lived and took their meals in barracks. Those having their homes in the neighbourhood spent Sundays at home, and often missed the camp meals also on Saturdays. The barracks included a kitchen with modern equipment. One or two female cooks took care of the cooking, cleaning and laundry.
The daily meals were: 6.00-6.30, coffee; 11.00, luncheon (usually taken in the forest); 17.00 dinner; 19.00 coffee. I n three camps situated near the barracks, men could take their midday meal in the barracks and about half did so.
The food came from two sources. The men in each barrack formed a co-operative which bought all the foodstuffs used in cooking and at the main meals. I n addition, each man had his own provisions of bread and butter, and most of them also cold meats and sausage.
The morning and evening coffee were supplied with sugar and cream (or an hydrogenated vegetable-oil substitute). Some of the men ate their own provisions, but many had no food with their coffee.
The meals generally comprised two courses. T h e main course usually consisted of potatoes with various sauces; steak; meat, vegetable or macaroni casserole; fried fish; and meat, fish or pea soup. I n addition, salt herring, beetroot salad or pickled cucumber was served. The second course was porridge or gruel made of flour or cereals; pancakes; and a sweet or berries or fruit. Milk was served with the meals. I n four of the camps, the co-operative also provided the bread and butter used at the meals.
The amount of food consumed was estimated from the book-keeping records of the co-operative. The period covered was the preceding 2 or 4 weeks, depending on the interval between inventories in each camp. The amount of private provisions was estimated by interviews. The composition of the food was calculated from Finnish food composition tables (Turpeinen & Roine, 1958 (1956) .
R E S U L T S
Diet. The average consumption of different foods in each camp is shown in Table I . There must be large individual variations, depending on the type and intensity of work, age, body size and so on. For the lumberjacks engaged in cutting wood, the mean values were probably a little too low. A comparison with the mean food consumption of the rural population in the same area and during the same season (Roine, Pekkarinen, Karvonen & Kihlberg, 1958) showed that the extra energy need of lumberjacks was covered mainly by butter, meat, grain products and sugar, all of them concentrated sources of energy. These foods were important items in the private provisions of the men. The private provisions eaten daily contained on an average: 293 g bread, I O I g butter, 155 g sausage or canned meat, 76 g sugar, 78 g milk or cream for the coffee, and 28 g cakes. The percentage contribution to the total calories of the various classes of foods is shown in Table 2 , as compared with the corresponding figures for the Finnish rural population in 1956-7 (Roine & Pekkarinen, 1958) . The mean energy content of the daily diet was 4763 kcal (Table 3) . I n the lumberjacks' diet the large contribution of butter and meat products is noteworthy.
The supply of individual nutrients was in general sufficient (Table 3) above, and after that somewhat below. In age groups other than 30-39 years, the mean cholesterol level of the lumberjacks tended to exceed that of those local men engaged in heavy manual work who had been examined in the autumn of 1956;
this finding agrees with the direction of seasonal variation of the cholesterol level in the local population (Keys et al. 1958 ). The differences between the groups were relatively small, and did not attain statistical significance in any of the age groups. With advancing age, the mean serum-cholesterol level of the lumberjacks rose steadily, at the rate of I mg/roo ml year.
I 62 D I S C U S S I O N
The amount of fat eaten by the lumberjacks was unusually large, more than 200 g a day. The assumption of a linear correlation between the amount of fat eaten and the serum-cholesterol level (Keys, Anderson & Grande, 1957a, b) would lead one to expect that the lumberjacks' serum-cholesterol levels would be much higher than those of other men in the same area, far above 300 mg/Ioo ml. However, there was almost no difference in cholesterol content, although both the amount of fat and its percentage contribution to the total calories differed markedly. This result may be explained in one of two ways. Either (I) the serum-cholesterol level of the local population represents a maximum which cannot be pushed higher by any increase in the consumption of fat, or (2) the expected rise in cholesterol content was prevented by the heavy work of the lumberjacks. The first explanation could easily be shown to be invalid if populations with higher mean serum-cholesterol levels were known to exist ; but so far, hardly any populations have been found to have a mean cholesterol level exceeding that of the rural men in eastern Finland. The second explanation has, however, much to recommend it. It has been shown that the serum-cholesterol level of champion skiers is significantly lower than that of similar men in the general population ). The study now described completes the picture obtained from earlier work in so far as both the serum-cholesterol level and the diet of this highly active group were examined.
In several populations, men engaged in heavy work obtain most of their extra calories from sources other than fat, with a resulting smaller percentage contribution of fat calories (Keys et al. 1955 ; Keys, Anderson, Aresu et al. 1956 ). I n such groups, the serum-cholesterol level may be lower than that of a less active population, simply owing to a difference in diet, and no conclusion can be drawn as to the effect of the type of work on cholesterol level. The lumberjacks, however, are an exception: they obtain a higher percentage of their calories from fat than does the general population, and thus provide strong evidence for the second explanation.
From the point of view of public health, the serum-cholesterol values of the lumberjacks were at levels at which, according to experience gained from several studies, the risk of clinical manifestations of atherosclerosis increases. I n the Framingham study (Dawber, Moore & Mann, 1957; Moore & Page, 1958) , a limit drawn at 260 mg/ IOO ml gave a clear separation between low and high individual risk of atherosclerotic heart disease. There were many men in the high-risk zone among the lumberjacks even below the age of 30, and from the age of 40 onwards the majority exceeded the limit of 260 mg/Ioo ml. However, the findings of the Framingham study may not be applicable to the lumberjacks ; information on the incidence of cardiovascular disease among them is needed in order to judge whether other means in addition to heavy work should be used to lower their serum-cholesterol level.
The amount of saturated fatty acids in the diet of the lumberjacks appeared unduly large. If attempts are to be made to reduce it, the use of grain products, potatoes and other vegetables, fruits and berries should be increased, and some of the solid fats should be replaced by oils. Attention should be paid to a sufficient supply of milk to
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Diet and serum cholesterol of lumberjacks 163 all camps. I n order to spread the food intake more evenly, the breakfast ought to be more substantial and include some protein food.
S U M M A R Y
I. The consumption of food in five lumberjacks' camps in eastern Finland was estimated from the book-keeping records, and by questioning the men.
2. The mean energy value of the daily diet was 4763 kcal, 45 % of which was derived from fat. By comparison, the general local population obtains 35% of its calories from fat. The daily consumption of fat was 237 g (among the general local population 105 g), 60% being derived from milk and butter, and 30% from meat.
3. The supply of essential nutrients was in general sufficient, with the possible exception of iodine. I n one camp, the supply of calcium seemed to be inadequate and the supplies of ascorbic acid and riboflavin were marginal.
4. In spite of the unusually large consumption of fat, the serum-cholesterol level of the lumberjacks was similar to that of other males in the local population. The mean rose from 246 to 274 mg/Ioo ml between 20 and 59 years of age. That the serumcholesterol level was no higher was probably due to a depression of the serum cholesterol content by heavy work. Nevertheless, a large proportion of the cholesterol values was in the range where the risk of atherosclerosis is thought to be increased.
5. Suggestions for the improvement of the diet of the lumberjacks are made.
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